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Hamiltonian Mean Field Model[9, 10]
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Tsallis $S_{q}$ $i(i=1\cdots N)$




$f( \epsilon)=A(\epsilon_{0}-\epsilon)^{q/(1-q)}, \epsilon=\frac{1}{2}v^{2}+\phi(r) , (A, \epsilon_{0} )$ (2)
$v$ $\phi(r)$
$\rho(r)$
(2) $qarrow 1$ Boltzmann
(2) $P$ $\rho$




























$N$ free fall time


























































3 $N$ [13]. $t_{rh,i}$




3 Hamiltonian Mean Field Model (HMF model)
Hamiltonian Mean Field
Model(HMF model) [9, 10]
$N$ $XY$
$H= \frac{1}{2}\sum_{j=1}^{N}p_{j}^{2}+\frac{1}{2N}\sum_{j,k=1}^{N}(1-m_{j}\cdotm_{k})$ (4)
$mj=(\cos\theta_{j}, \sin\theta_{j})$ $j$ $x-y$
$M= \frac{1}{N}\sum_{j=1}^{N}m_{j}$
$N$




HMF model $M,$ $E$ Tsalhs
( )















4 $N=10^{4}$ , $U=E/N=0.69$
water-bag $t_{dyn}\sim 10$
$M\sim O$ $t\sim 6\cross 10^{5}$
$M$
$t\sim 1.5\cross 10^{6}$
4 1,2,3 $f(\epsilon)$ 5 $\bullet$ (
115
1,2,3 ). $n$
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